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Hemagglutination Reactions Involving Plasmas 
and Erythrocytes of Individual Chickens 
and Ducks* 
By ELERY R. BECKER 
The write.r (Becker, 1952) has recently reported on the varied 
responses among both chicks and ducklings to blood-induced infec-
tion with Plasrnodiurn lophurae. The present paper is concerned 
with hemagglutination reactions involving the plasmas of individual 
chickens and duck erythrocytes, on the one hand, and the plasmas of 
individual ducks and chicken erythrocytes, on the other. The ag-
glutinations observed were the result of exposing the erythrocytes to 
diluted plasmas containing natural or innate agglutinins; i.e., ag-
glutinins not formed as the result of active immunization through 
exposure to the antigens of the erythrocytes. 
MATERIALS AND METHODS 
The chickens employed were Hampshire Reds from 6-9 months of 
age. The ducks were White Pekins of about the same age. The 
plasmas and erythrocytes were prepared as previously described 
(Becker, Schwink and Prather, 1951). The erythrocyte suspensions 
were 1 :50 dilutions of the volume of the packed cells with physio-
logical salt solution. The plasmas were diluted with physiological 
salt solution. The agglutination system consisted of 0.8 cc of diluted 
plasma and 0.2 cc of erythrocyte suspension in 70 mm x 10 mm test 
tubes. The tubes were shaken in a mechanical shaker after the addi-
tion of erythrocyte suspension. 
RESULTS 
1. Hemagglutination of duck erythrocytes with chicken plasmas. 
All of the plasmas used in these experiments had been preserved for 
several days by freezing before they were used. This information 
is given because Schwink and Becker (1951) have shown that freez-
ing in the refrigerator may increase the titer of isoagglutinins in 
chicken plasma. After a number of trials it was decided that 0.1 
and 0.2 cc of chicken plasma each made up to 0.8 cc with physiolog-
ical salt solution were satisfactory dilutions for testing the relative 
agglutinating powers of the plasmas from different individual 
chickens. 
*This investigation was supported (in part) by a grant from the Industrial 
Science Research Institute, Iowa State College . 
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Table 1 
Degree of agglutination of the erythrocytes of a duck by 1 :5 dilutions of the 
frozen plasmas from 16 different chickens. 
Chick Chick 
Plasma Aggi. Plasma Aggl. 
A3 0 I 'i? 2X 
B3 -2X J3 0 
C'i? x K'i? 4X 
D<;> x L3 -X 
E3 0 M6 -X 
F3 0 N<;> -X 
G3 0 03 -X 
H3 ± pg x 
Table 1 shows the degree of agglutination exhibited by 16 chicken 
plasmas after shaking for 5 minutes after adding the duck erythro-
cytes to the diluted plasmas. It will be noted that the evaluations 
range from 0 (no agglutination) to 4x. It so happens that the 5 
plasmas which did not agglutinate were from male birds, as was the 
one marked --1-. Three males and 1 female were the source of 
plasmas rated -X. Three plasmas rated X were from females, 1 
with -2X was from a male, 1 with 2X was from a female, and 1 
with 4X was from a female. It appears on the surface at least that 
the plasmas of the female chickens possessed stronger hemagglutin-
ating properties than those of the males. 
The duck erythrocytes employed in the previous experiment were 
from a single male duck. In table. 2 appear the results of tests 
made with 0.1 or 0.2 dilutions, or both, of the plasmas of 8 chickens 
and erythrocytes (R.B.C.s) from a number of individual ducks. The 
table shows that, as in the previous experiment, the plasmas of dif-
ferent individual chickens may react differently with the erythrocytes 
of a particular duck. Chicken V plasma agglutinated the cells of 
ducks A, B, C and D but weakly, while chicken T plasma exhibited 
strong reactions toward the same cells. The degrees of agglutination 
produce.cl by the other 4 plasmas were mostly of intermediate grade, 
except for the weak reaction of the plasma of chicken R toward 
cells of ducks B and C. 
It is also of interest that chicken W plasma agglutinated duck E 
cells only feebly and duck F, G and H cells not at all, while chicken 
X plasma agglutinated all of them rather strongly. It appears in 
this experiment also that plasmas from females showed in general 
stronger agglutinating properties than those from males. 
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Table 2 
Degree of agglutination of the Prythrocytes of individual ducks by l: IO and l :5 
dilutions of the frozen plasmas from individual chickens. 
Chick Plasma Duck R.llC.s 
No. Dil. A3 B3 C9 D3 E9 F3 G3 H3 
-----
Q9 0.1 3X +x x -X 
0.2 3X 2X 2X 2X x ± x -X 
R6 0.1 -2X ± + 2X 
0.2 -2X ± ± +2X 
59 0.1 2X x +x 2X 
0.2 3X 3X +2X +2X 
T9 0.1 4X -3X 4X 3X 
0.2 -4X 3X 4X 3X 
U9 0.1 2X x x 2X 
0.2 +3X 3X 2X 3X 
V3 0.1 x ± ± x 
0.2 x ± x +x 
W3 0.2 + 0 0 0 
X9 0.2 +2X x 2X 2X 
Table 2 contains considerable information in answer to the que,s-
tion whether the cells of one duck are as suitable antigen as those 
of another. In drawing cone! usions it should be kept in mind that 
the experiments utilizing the erythrocytes of ducks A-D were carried 
out at a different time from those utilizing the cells of ducks E-H, 
and, therefore, these two sets of results may not be subject to com-
parison with each other. The erythrocytes of duck A were in gen· 
era! the most strongly agglutinated, but those of duck D were a 
close second. The erythrocytes of ducks B and C were in general 
somewhat less strongly agglutinated by most of the plasmas except 
that of chicken T. The differences among the erythrocytes of ducks 
E, F, G and H were definite. though not so marked. It is evident 
that the erythrocytes of different ducks may differ considerably in 
antigenic value when employed in agglutination tests with a particu-
lar chicken blood as amboceplor. 
2. Hernagglutination of erythrocytes of different chickens by duck 
plasmas. In neither the results appearing in Table 3 nor in an even 
greater number of other unrecorded experiments has it been possible 
to obtain hemagglutination of chicken cells comparable in general 
to those of duck cells by chicken plasma such as appear in tables 1 
3
Becker: Hemagglutination Reactions Involving Plasmas and Erythrocytes of
Published by UNI ScholarWorks, 1952
414 IOWA ACADEMY OF SCIENCE [Vol. 59 
and 2. It was found that 0.4 dilution of the duck plasmas was the 
most feasible. The time allowed for hemagglutination to develoP. 
was 25-45 minutes. In table 3 appear the results of testing two sets 
of 10 chicken erythrocytes each against the plasmas of 2 different 
ducks. Either hemagglutination did not occur or it was weak. It 
was immaterial whether the duck plasma was frozen or fresh (un· 
frozen). 
Table 3 
Dep;ree of agglutination of the erythrocytes of 20 chickens by 2 :5 dilutions of 
plasmas from 4 different near-adult ducks. 
Chick Plasma Plasma Chick Plasma Plasma 
RB Cs Duck It Duck J t RB Cs Duck El;) Duck Ht 
At 0 0 Q<;' 0 0 
Ft 0 0 Rt ± ± 
Ht 0 ± 59 ± 0 
H ± + T9 + ± 
K<;' 0 0 U9 ± 0 
Lt + ++ Vt ::':: ± 
Mt 0 0 Wt ± 0 
N<;i ± ++ X9 ± 0 
Ot 0 + Yt ± 0 
P9 + + Z9 + 0 
3. Zone phenomena. A number of experiments were conducted 
with arrays of tubes containing various dilutions of fresh, unfrozen 
chicken plasma to which were added 0.2 cc of washed duck ery-
throcytes as antigen. The usual observation was an increase in the 
degree of agglutination as the concentration of the chicken plasma 
increased, regardless of the sex of the donor, as in columns 3 and 4 
of table 4. The plasmas of two chickens, however, exhibited the 
typical prezones (or "prozones") recorded in columns I and 2 of 
table 4,, Both donors were females, but such behavior is by no 
means characteristic of plasma from hens. It is of special interest 
that the prezone occurred with the plasma of chicken No. 0 9 when 
the erythrocytes of duck No. 2 were used as antigen, but not when 
the antigen was from duck No. 31. 
SUMMARY 
It has been observed that plasmas from different chickens exhibit 
tremendous differences in the degree to which they agglutinate duck 
erythrocytes. The erythrocytes of different ducks are agglutinated 
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Table 4 
Degree of agglutination of duck erythrocytes by various dilutions of fresh, 
unfrozen plasmas from different chickens. 
1. Plasma Ch.44 <;> 2. Plasma Ch.O <;> 3. Plasma Ch.O <;> 4. Plasma Ch.O (; 
RBC D # 50<;> RBC D # 26 RBC D # 31 <;> RBCD # 50(; 
Dilution Aggi. Dilution Aggi. Dilution Aggi. Dilution Aggi. 
0.0125 0-± 0.05 x 0.05 ± 0.03 x 
0.025 ± 0.10 2X 0.05 x 0.05 +x 
0.05 3X 0.20 3X 0.20 +x 0.10 +x 
0.10 2X 0.30 -3X 0.30 +x 0.20 +2X 
0.20 x 0.40 2X 0.40 2X 0.40 4X 
0.40 ± 0.50 -2X 0.50 +2X 0.50 4X 
0.50 ± 
to different degrees by the same dilutions of particular chicken 
plasmas. Ordinarily, a chicken plasma that agglutinates at a weak 
concentration exhibits stronger agglutinations as the concentration 
of the plasma is increased. There are, however, certain infrequent 
cases of chicken plasmas that exhibit the prezone (or "pro zone") 
effect; i. e., the degree of hemagglutination increases with the con-
centration of the plasma to a certain point, and beyond that it de-
creases. Duck plasmas do not, in general, possess hemagglutinating 
properties toward chicken erythrocytes comparable to those of chic-
ken plasmas toward duck erythrocytes. Certain duck plasmas do 
agglutinate certain chick erythrocytes, however, though the reaction 
is comparatively weak. 
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